SINGLE CORRE
?oelectric Effect : s QUESTIONSG S ‘ ‘ ' DY
A Sti;tement 1 : Photoelectric ef fect establishes quantum natuS B
an ; 5

Statement 2 : There j ligible ti ,
. =18 negligible time lag between photon collisions with the material and photoelectron
emission irrespective of intengit

y of incident light. (Assume incident light is of frequency greater than
threshold frequency of the mat

: erial),
Statement-1 i : i
A) nt-1 is true, Statement-2 is true and statement-2 is correct explanation for statement-1.

Stat -1 : .
(B) ement-1 is true, Statement-2 is true and statement-2 is NOT the correct explanation for
statement-1 .

(C) Statement-1 is true, statement-2 s false.

(D) Statement-1 is false. statement-2 is true.

2 Statement-1: Work function of aluminum is 4.2 eV .If two photons each of energy 2.5 ¢V strikes on

a piece of aluminum, the photo electric emission does not occur

Statement-2 : In photo electric effect a single photon interacts with a single electron and electron is
;Tl/tt:d only if energy of each incident photon is greater then the work function,
) Statement-1 is True, Statement-2 is True, Statement-2 is a correct explanation for statement-1

(B) Statement-1 is True, Statement-2 is True, Statement-2 is NOT a correct explanation for
Statement- |

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

3. A photocell is illuminated by a small bri%k;t source of..laced Im aWay. When the same source of light
o1\t 2ol el M oo , \
— 1 Le~w——=2 Ve d0uwsst »¢ o ~
is place 5 maway, the number of electrons emitted by photocathodaé would- [AIEEE - 2005]
ey
(A) decrease by a factorof 4  ~ (B) increase by a factorof 4 ~ *Plaws [~ *°
(C) decrease by a factor of 2 (D) increase by a factor of 2

4, Two monochromatic light sources, A and B, emit the same number of photons per second. The
wavelength of A is A, =400 nm, and that of B is A, = 600 nm. The power radiated by source B is
(A) equal to that of source A = mht
(B) less than that of source A A

J}‘ (C) greater than that of source A |
(D) cannot be compared to that from source A using the available data, !

5

5. Theenergy flux of sunlight reaching the surface of the earth is 1.388 x 10? W/n?, How many photons
(nearly) per square metre are incident on the Earth per second? Assume that the photons in the sunlight

have an average wavelength of 550 nm. _ - NCERT
(A) 8 x 107 (B) 4 % 10% (C)4 x 10% (D) 8 x 10"
E'—* 11 ~ Foa
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The thresﬁgld frequency for a certain metal is 3.3 x 10" Hz. If light of frequency 8.2 x 10'* 11

incident on the metal, the cutoff voltage for the photoelectric emission is. NCERT

(A)8 Vv B)6V C)2V —

Light of frequency 7.21 x 10" Hz is incident on a metal surface. Electrons with a maximum speed o

6.0 % 10° m/s are cjected from the surface. The threshold frequency for photoemission of clectrons i
Crevne™ qaamie " 8 341 va v XA NCERT

o (M) 473 x 1041 (B)4.73x 10" Hz  (C)2.08x 10" Hz (D) None of these
> 8‘/‘/

In a photoelectric effect experiment, photons of energy 5 eV are incident on the photo-cathode of
work function 3 eV, For photon intensity I, = 10" m™s™', saturation current of 4.0 pA is obtained.

Sketch of the variation of photocurrent 1 against the anode voltage V_ for photon intensity I, (curvc
A)and I =2 x 10" m2 ! (curve B) will be: SE: D Gy =)
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Statement-1 : When ultraviolet li ghtis incident on a photocell, its stopping potential is V,, and the

maximum Kinetic energy of the photoelectrons is Kiax: When the ultraviolet light is replaced by
infrared light, both V, and K. increase.

Statement-2 : Photoelectrons are emitted with speeds ranging from zero to a maximum value.
(A) Statement-1 is true, Statement—2 is false

- (B) Statement-1 is true, Statement—2 is true; Statement—2 is the correct explanation of

Statement—1

(C) Statement—1 is true, Statement—
of Statement—I

(D) Statement-1 is false, Statement—2 is true

2 is true; Statement—2 is not the correct explanation

10. A photocathode can be illuminated by the light from two sources, each of which emits monochromatic

radiation. The sources are positioned at equal distances from the photocathode. The dependence of
the photocurrent on the voltage between the cathode and the anode is depicted by curve 1 for one
source and by cLurVe 2 for the other. In what respect do these sources differ ?
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(A) Highest frequency photon

(B) Number of photons emmited per second

(C) Number of photoelectrons emmited per second
(D) None of these
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11. Inanexperiment on photoelectric effect, the emitter and the collector plates are placed at a separation
! dand are connected through an ammeter without any cell. A magnetic field B exists parallel to the
plates (as shown). The work function of the emitter is ¢ and light incident on it has wavelength A.

Then the minimum value of B for which ammeter registers zero current will be

(Take mass of electron as m and charge on it is ) o ) e-5
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JZ  radiation of energy E falls normally on a perfectly reflecting surface. The momentum transferred to
the surface is- : [AIEEE - 2004]
(A) Elc (B) 2E/c (C)Ec (D) E/c?
Wave Nature oF Matter : S -

/w/ Statement-1 : If an electron has the same wavelength as a photon, they have the same energy.
Statement-2 : by debroglie hypothesis, p = h/A for both the electron and the photon.
(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement- I.

(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for

statement-1.
(C) Statement-1 is true, statement-2 is false.

(D iétement-l is false, statement-2 is true.

Q‘_l/ A particle of mass 4m at rest decays into two particles of masses m and 3m having non-zero veloci-

ties. The ratio of the de-Broglie wavelengths of the particles 1 and 2 is

1
() 3 - ®) 5 ©2 D)1

15. A free particle with nitial kinetic energy E and de-broglie wavelength A enters a region in which it
has potential energy 1. What is the particle's new de-Broglie wavelength?
(A) A(1-U/E)"" (B) M(1-U/E) (C) A(1-E/U)*! \ s’Q) M*.,.U/E)m .
16. A proton has kinetic energy E = 100 keV which is equal to that of a phéton The wavelength of
photon is 2, and that of proton is A, The ratio of 1., / A, is proportionat to [JEE-2004 (Scr.)]
)E? h, Ll E'/’z/ A (C)E! (D) E-12
Proton, ﬁeﬁﬁ%%)" and o pamcles are accelel ated through the same potential difference. Then the ratlo

of their de-Broglie wavelength as

(A) 1:4/2:1 @®)1:1:1 (C)1:2:2J§ @) 2.2:2:1




Statément-1 : An electron and a proton are accelerated through the same potential difference. The
de-Broglie wavelength associated with the electron is longer.

Statement-2 : De-Broglie wavelength associated with a moving particle is A = — where, p is the
p

lingqr momentum and both have same KE.

{K? Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B)Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for
staterent-1.

(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

19. An a-particle of energy 5 MeV is scattered through 180° by a fixed uranium nucleus, The distance of
the closest approach is of the order of- [AIEEE-2004]
(A)1A (B) 10-1%¢cm (C) 102 cm (D) 10712 cm

20. After absorbing a slowly moving neutron of mass my (momentum ~0) a nucleus of mass M breaks
into two nuclei of masses m, and 3m,(4m, = M + my), respectively. If the de Broglie wavelength of
the nucleus with mass m, is A, then de-Broglie wavelength of the other nucleus will be:-

(A) 9 B)3 A © -)3: " (D) A

i 21.  Alaser gun of power 3 mW and mass 50 gm emits photons of wavelength 500 nm. Itis in gravity free
* space and emits for one hour. Find the distance covered by gun due to recoil in this one hour (approx.):-

4 (A) 1.3 mm (B)2.1 ym (C)1.1cm (D) 8.5 mm
{%\22' A parallel beam of light of intensity Lis incident normally on a plane surface A which absorbs 50% of
\ the incident light. The reflected light falls on B which is perfect reflector, the light reflected by B is

again partly reflected and partly absorbed and this process continues. For all absorption by A, asborption
coefficient is 0.5. The pressure experienced by A due to light is :-

51 ’ 1 3] 3]
A == ®) < © 5 ®) =

——Rohr’s Theory : TR\SI (;
23. The de-Broglie avelength of an electron in the first Bohr orbit is

| , 1
(A) equal to the circumference of first orbit (B) equal to -2- x (circumference of first orbit)

o ; i 3 .
(C) equal to P (circumference of first orbit) (D) equal to _ (circumference of first orbit)

—




/24./ Statement—1 : When light is passed through a sample of hydrogen atoms in ground state, then

@

28.

7’

wavelengths of absorption lines are same as wavelengths of lines of Lyman series in emission spectrum.
and
Statement-2 : In ground state hydrogen atom will absorb only those radiation which will excite to
higher energy level.

) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for

statement-1.

(C) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.
Statement-1 : In a laboratory experiment, on emission from atomic hydrogen in a discharge tube,

only a small number of lines are observed whereas a large number of lines are presentin the hydrogen
spectrum of a star.

Statement-2 : The temperature of discharge tube is much smaller than that of the star.
(A9 Statement-1 is True, Statement-2 is True, Statement-2 is a correct explanation for statement-1

(B) Statement-1 is True, Statement-2 is True, Statement-2 is NOT a correct explanation for

Statement-1
(C) Statement-1 1s True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

It the binding energy of the electron in a hydrogen atom is 13.6 eV, the energy required to remove the

electron from the first excited state of Li%tis- [AIEEE - 2003]
(AY30.6 eV (B) 13.6 eV (C)34eV (D) 122.4 eV

A neutron having kinetic energy 13.6 eV collides with a hydrogen atom in ground state at rest.
Assume that the mass of neutron and hydrogen atoms are same and the neutron does not leave its line
of motion. Then which of the following is the possible KE of the neutron after the collision?
A)Z/cro (B) 3.4 eV C)1.5eV (D) 6.8 eV.

in the spectrum of single ionised helium, the wavelength of a line observed is almost the same as the

first line of Balmer series of hydrogen. It is due to transition of electron from

(A)n, = 6ton=4 (B)n, =5ton,=3 (C)n =4ton, =2 M)n, =3 ton,=2

29— Light coming from a discharge tube filled with hydrogen falls on the cathode of the photoclectric cell.

30.

The work function of the surface of cathode is 4eV. Which one of the following values of the anode
voltage (in Volts) with respect to the cathode will likely to make the photo current zero.

(A)-4 (B)-6 TGS @)~ 10

According to Bohr model, magnetic field at the centre (at the nucleus) of a hydrogen atom due to the

motion of the electron in n® orbit is proportional to

(A) I/n? (B) 1/n? ©)rn (D) n*

37



/3,,1’. A‘photon of 10.2 eV energy collides with a hydrogen atom in ground state inelastically. After fe,
microseconds one more photon of energy 15 eV collides with the same hydrogen atom. Then wh:
can be detected by a suitable detector. LJEE' 2005 (Scr)

(A) one photon of 10.2 eV and an electron of energy 1.4 eV
(B) 2 photons of energy 10.2 eV
(C) 2 photons of energy 3.4 eV
(D) 1 photon of 3.4 eV and one electron of 1.4 eV

32. Two hydrogen atoms are in excited state with electrons residing in n = 2. First one is moving toward;
left and emits a photon of energy El‘towards right. Second one is moving towards left with sam
Spged. and emits a photon of energy E, towards left. Taking recoil of nucleus into account during
€mission process
(A)E >E, (B)E, <E,

~a "(r(}il li,] ;iErlrzw &1 (D) information insufficient

m number of emission lines for atomic hydrogen that you would expect to see with
naked eye if the only electronic levels involved are those shown in the fi gure, is
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34. The diagram shows the energy levels for an electron in a certain atom. Which transition shown
" represents the emission of a photon with maximum wavelength?
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X-Rays : . | | .
Assertion (A): Variation of intensity of X-rays is plotted against A. On increasing the accelerating
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potential, (A2, ) InCreases.
Reasoning (R): A . will decrease but A, will be same, as wavelength of 4

characteristic X-rays is independent of the accelerating potential.
Choose the correct statement from the following.

(Ad A is correct and R is the correct explanation of A.
(B) Both A and R are correct but R is not the correct e)\(planation of A.

(C) A is correct but R is wrong.
(D) Both A and R are wrong.
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@An X-ray tube is run at 50 kV. The current flowing in it is 20mA. The power of the b 5+
/(A) 1000 W (B) 200 W (C) 20000 W (D) 20 W

Choose the INCORRECT statement.

N

7

Cut-off wavelength 2 P ;
(A) gth of X-rays is independent of W ‘LN’”“" oy

esence of K -linc i :
(B) Pr K-line in X-ray spectrum means that L-series will also be present.
(C) Increase in filament current increases intensity of X-ray

resence of L-series i
P f L-series in X-ray spectrum means that K-series will also be present.

The given graph shows the variation of ,/f vs Z for characteristics X-rays. Lines 1,2,3, 4shownin

the graph corresponds to any one of Koo Ky Ly Lg. Then L is represent by :-

A

Jf 4

(A) line 1 o(B) line 2 (C) line 3 (D) line 4
39. The X-ray beam coming from an X-ray tube will be

(A) monochromatic oy
e g

gy, Oplptuiy womrdtEeste
n maximum wavelength

(B) having all wavelengths sma ler than a certai

AAC) having all wavelengths Jarger than a certain minimum wavelength
ving all wavelengths lying between a minimum and a maximum wavelength
407 E, isenergy of k, photon of aluminium, E, is energy of k, photon of aluminium and E, is energy

of k_photon from sodium, then the correct order of energies is given
a

)EI>E2>E3 (B)E3>E2>El (C)E,>E, > E, (D)E,>E, >E,
The KL and M energy Jevels of platinum lie roughly at 78, 12 and 3 keV respectively. The ratio of
f wavelength of K _line to that of K, line in X-ray spectrum 1s-
i 22 —~D5
- 22 3 GpL = 23
{ ©) 75 (D) 7

(A) 3 (B) 22

!
L k . - -
| Wat is the essential distinction between

i (A) y—rays have shorter wavelength than X-rays
re man—made

X-rays and y—rays

(B) y-rays are extraterrestrial, X-rays a
e less penetrating power than X—rays

- (©)y-rays hav ;
'i @) y—rays originate from within an atomic nucleus, X—rays from outside an atomic nucleus.

= 20
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33. White X- rays are called "White" because :

w ~ (A) they are produced most abundantly in X-ray tubes
4 e u\)(B) they are electromagnetic waves and hence have a nature similar to white light.
Sl () they can be converted to visible light using coated screens, and they affect photographic plates,
_just tike white light.
D) they have a continuous range of wavelengths.
A4.  Mosley law relates :
(A) Frequency of emitted X-ray with applied voltage
(B) Wavelength and intensity of X-ray.
(€) Frequency of emitted X-ray with atomic number
(D) Wavelength and angle of scattering.
? 45.  The intensity of gamma radiation from a given source is . On passing through 36 mm of lead, it is
reduced to I/8. The thickness of lead, which will reduce the intensity to I/2 will be- [ATEEE-2005]

(A) 6 mm (B) 9 mm (C) 18 mm (D) 12 mm

46. The wavelength of K X-ray of an element having atomic number Z = 11 is A . The wavelength of
K, X-ray of another element of atomic number Z' is 4A. Then Z' is [JEE' 2005 (Scr)]
(A) 11 (B) 44 )6 (D) 4

A7.  Characteristic X-ray
(A) Have only discrete wavelength which are characteristic of the targets
(B) Have all the possible wavelength.
(C) Are characteristic of speed of projectile electrons.
(D) None
MULTIPLE CORRECT TYPE QUESTIONS
48. Photoelectric effect supports quantum nature of light because
(A) there is minimum frequency of light below which no photoelectrons are emitted
(B) the maximum kinetic energy of photo-electrons depends only on the frequency of light and not on
its intensity
(C) even when the metal surface is fan{ﬁly illuminated, the photoelectrons leave the surface immediately
) electric charge of photo-electrons is quantized
The figure shows the variation of photo current with anode potential for a photosensitive surface
for three different radiations. Let I, I and I be the intensities and f,f,and f, be the frequencices
for the curves a, b and c respectively. Choose correct options

4 Phato current

b ;/‘ T
>
O Anode potential

(A) f =f, QB'{ I <I ©)f <f, ,@ﬁc >1,




